AEROBIC EXERCISE MODULATES CARDIAC NAD(P)H OXIDASE AND THE NRF2/KEAP1 PATHWAY IN A MOUSE MODEL OF CHRONIC FRUCTOSE CONSUMPTION.
The present study investigated the effects of exercise on the cardiac NRF2/KEAP1 pathway in an experimental model of chronic fructose consumption. Male C57BL/6 mice were assigned to Control, Fructose (20% fructose in drinking water), Exercise (treadmill exercise at moderate intensity), and Fructose+Exercise groups (n=10). After 12 weeks, the energy intake and body weight in the groups were similar. Maximum exercise testing, resting energy expenditure, resting oxygen consumption, and carbon dioxide production increased in the exercise groups (Exercise and Fructose+Exercise vs. Control and Fructose groups, P<0.05). Chronic fructose intake induced circulating hypercholesterolemia, hypertriglyceridemia, hyperleptinemia, and increased white adipose tissue depots, with no changes in blood pressure. This metabolic environment increased circulating IL-6, IL-1β, IL-10; cardiac hypertrophy, and cardiac NFkB-p65 and TNF-α expression, which were reduced by exercise (P<0.05). Cardiac AT1R and NOX2 were increased by fructose intake and exercise decreased this response (P<0.05). Exercise increased the cardiac expression of the NRF2/KEAP1 ratio and phase II antioxidants in fructose-fed mice (P<0.05). NOX4, GSR, and catalase protein expression were similar between the groups. These findings suggest that exercise confers modulatory cardiac effects, improving antioxidant defenses through the NRF2/KEAP1 pathway and decreasing oxidative stress, representing a potential nonpharmacological approach to protect against fructose-induced cardiometabolic diseases.